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Model Analysis Projects
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Outreach and Consultation Timeline

Model Outreach and
Development | Model Runs
Summer 202@ Fall 2021c

Spring 2022 Spring 2023

Report

Writing
Spring 2023
Summer 2023

Communication

of Results
Fall 2023
Ongoing

A 19 webinars to discuss model development

A 4 webinars to discuss the development,
structure, and results of the analyses

A 225 individual attendees affiliated with 163
different entities

A Answeredover 300 questions over the course of
this outreach effort




Rescue Tug Analysis Model
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AnalysisApproach e 4Y

Focused on Loss of Propulsion Events

Includes Internal Interventions
A Initial turn
A Self repair
A Anchoring

Includes External Interventions
A ERTV rescue
A Tug of Opportunity rescue

Not Evaluated
A Firefighting .
A Salv age suppo rt gt s e [



https://gcaptain.com/the-amazing-race-to-save-the-modern-express-in-photos/
https://gcaptain.com/the-amazing-race-to-save-the-modern-express-in-photos/
https://gcaptain.com/the-amazing-race-to-save-the-modern-express-in-photos/

Inputs and Assumptions

1. Loss of Propulsion Probabilities 4. Momentum and Drift Parameters
A Based on loss of propulsion reports in A Ships drift at max draft & displacement,
the local area from 2002019 using historical weather for the location
2. Seltf Repair Distribution 5. Escort/Assist Tug Dispatching
A Based on a review of 98 reports detailing A Escorts and assists dispatched based on
what happened after a local loss of historical transits to and from
propulsion event rendezvous locations
3. Emergency Anchoring Potential 6. Ladennes®f Tank Vessels
A Ships must be under 3 knots, at least A Ladennesss assigned based on whether
500m plus own length from hazards observed transits were escorted or not, and

additional assumptions




Ol1l Spill Risk Metrics

Drift Grounding Metric

A The drift grounding metric is designed to represent the likelihood of drift groundings. It is weighted by
iIncident likelihood and the overall number of drift groundings identified in model outputs.

Olil Volume at Risk Metric

A Oil volume at risk is designed to represent risk of a maximum potential spill. It is based on the fuel and
oll cargo capacity of an involved vessel. It is calculated by multiplying the maximum possible volume of
oll (in gallons) aboard a simulated vessel, against the incident likelihood.

OIl Outflow Metric
A ¢KS 2Af 2dz20Ff 26 YSUNARO Aa RSaAIYySR (2 NBLNBaSyI
specific outflows for individual events. It is based on the historical averages of spill size, and the historical

probabillity of spills per incident, per vessel type. It is calculated by multiplying the average historical spill

volume (in gallons) for a vessel type, against the spill probabllity per incident, against the incident
likelihood.




Initial Review of Analysis Results

Exclusion of Initial Turn Results

A Based on our evaluation of outputs, we determined that the Initial Turn function was not working as

expected. The hazard identification rules captured too many hazards and led to more Initial turns than
anticipated. As a result, we did not include Initial turn results in the analysis.

Removal of Car Ferry Results

A The overwhelming volume of car ferry traffic in our simulated outputs put us at risk of missing
Important patterns for vessel types of interest. This discussion section only reviews the portion of the

results that excluded car ferry traffic. Results with ferry traffic included will be available for review In
report appendices.




Emergency

Response

TOWi ﬂg Vessel To quantitatively assess whether an

' emergency response towing servingaro
AnaIySIS Strait, Boundary Pass, Rosario Strait and

connected navigable waterways will reduce oll
spill risk from covered vessels.
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ERTV Analysis
Study Area

The study area Is bounded on the west by an arc
approximately 20 nautical miles past Buoy JA, and to the
north with a line from Nanoose Bay to Sechel.

Interior waterways within the ports of Seattle and Vancouver,

such as the Fraser River, portions of the Duwamish River, ang

Lake Washington, are not included in the study area.

The study area also does not include upper Howe Sound due
to a lack of consistent vessel traffic data in that area.

| ey
1
\
\ _ Neah Bay
N\“\\ -
\Jl
'
P (¢ N pom 200 i il ¢
Ocean
A ERTV location
< City
I____ﬂ. Model domain
0 5 10 20 30

Miles
e ——— Kilometers
0510 20 30

DEPARTMENT OF

e = |
ECOLOQY

State of Washington

' 7 4

Q‘\‘l »n \‘\ - A\J
» o ,/’ o
B\ N &'

};r\,_ S >
{" >
D W AV \
wd . \ f {/ o . /_9
\, 3 1\\ \ W\'T \ = e N
i v ; :
\\\\'\ B, \,X } \g /_) { Howe Sound
7 R - Y
?.-\kb\l\) W \t"{ %Sechelt | @B A~
\ \“Q'NN\J NS .'-‘ \a() A gl ‘
B ¥ s . T Ay SN
Bae ! {FO0SE Mi‘;,f 7’ ~ o /’_2 ll
-\T\ % ' 3{ ) fl
\J\\' o < . 7 o ).‘ e ~",
g\ b = Vancouver
/ ﬂ 5’\ — W F;
}:/ oy k\ -7 :
P £ | 2 =5
#} _/J/I Nanaimo f\ﬁi f E::\ . j’//,
Ll )/ L ™) o ‘iDeltaPort .
S - . ‘iDeltaport

Q\ N \§\ 7z
. § QQ%
~
| ; .
A N .
-&%{ '\:> {{ \ = . _ Bellingham
\l\\_/\ 5 Q e G
) Sy
y /A‘ ~~  Roche Harbor
SN A
lil .rbh‘-r_ v LA"" nes ( harnnel
S48 o ; Guentres Channel
; [ B = Anacortes
¢ e 3 % T
e
Sav -
* LY Q& 3
P ib F'{ “'1‘ \
7 . “ i ot " -
7 4 2% Victoria
] . \
__./ / / 1 L_ ‘] "
B F@n de FV s
______ \_‘. £ A:.':_/ 3
o v e !
' “<a
- \
Port Angeles i N — = \
Port Townsend ., = -
. Ny
& . * Everett
F O)
s I
ool § /
- S8
f |
lll L 7’
Wy
~ £
] It
1 Le o
=
5
< Seattle
& v
!
\
\
I
/
‘ -
AY
i
7




ERTV Analysis

Tapuies
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Potential ERTV Locations

We selected seven potential ERTV locations for evaluation:

Anacortes, Washington
Deltaport, British Columbia
Port Angeles, Washington
Port Townsend, Washington
Roche Harbor, Washington
Sidney, British Columbia
Victoria, British Columbia

eeEeEgeEeec

Each location could potentially serve the waters of Haro
Strait, Boundary Pass, Rosario Strait, and connected waters.

They are shown in Figure 1, along with the location of the
existing ERTV in Neah Bay.
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A Distribution of oil spill risk metrics
A Changes in oil spill risk with addition of an ERTV

A Oil spill risk changes by geographic zone for a Rocl
Harbor ERTV and a Sidney ERTV

ERTV Analysis

A How different tug escort requirements affect the

Results utility of different ERTV locations

A How the exclusion of tugs of opportunity affects
the utility of different ERTV locations

A How escort traffic from the Trans Mountain
Expansion Project (TMEP) affects the utility of
different ERTV locations - U
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Distribution of
Olil Spill Risk

Metrics by
Zone

Three zones account for substantially less risk that might be
expected based on their operational minutes.

A Western Strait of Juan de Fuca makes up 38% of the simulated
traffic but accounts for -B% of the oil spill risk

A Strait ofGeorgia North makes up 13% of the simulated traftit

accounts for 8% of the oll

spill risk

A Eastern Strait of Juan de Fuca makes up 4% but accounts for 1% o

the oll spill risk

Five zones account for more risk than their operational minutes

would suggest.

A Vancouver makes up 8% of the simulated traffic, but accounts for

25-27% of the risk.

A Puget Sound makes up 13% of the simulated traffic, but accounts fc

18-25% of the risk.

A Haro Strait and Boundary
but accounts forl1-12%o0f t

Pass make&Umof the simulated traffic,
ne risk.

A Guemes Channel and Sac

dlebags and Bellingham Channel and

waters to the East each make up 1% of the traffic astd@and 2

4% of the risk, respectively.
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Tanker (Liguefied Gas.
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Some vessel types account for less risk than one would expect given
their share of overall operational minutes:

A ATBs make up 7% of the simulated traffic and account for only 1% ¢
the oll spill risk.

DlStrl b Utl O n Of A Towed oil barges make up 21% of the traffic antid®% of the oil

spill risk.

O I I S pl I I RIS k ABulk carriers account for 28% of the simulated traffic, but ddly

18%0f the risk.

Metrics by
Ve Ssel Type Other vessel types account for more risk than one would expect

given their share of overall operational minutes:

A Vehicle carriers make up 5% of the total simulated traffic but
account for8-10%o0f the oll spill risk.
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Changes In oll spill risk from addition of an ERTV

Roche Port Port
Harbor Sidney Victoria Deltaport Angeles TownsendAnacortes

No potential ERTV location produced a large
reduction in oll spill risk metrics, but every 0
location provided some benefit.

5

A The placement of an ERTV in Roche Harb
provided the largest reduction in oil spill
risk metrics (around 2%).

1

A The placement of an ERTV in Sidney
provided the second largest reduction in ol
spill risk metrics (around-2%).

N

A In terms of absolute values, an ERTV in
Roche Harbor resulted in a
A Decrease of 0.009 drift groundings

Percentage Reduction in Ris
AN
O1

. -2.5
A Decrease 020,858.9 gallons in oil
volume at risk
A Decrease of 2.41 gallons in oil outflow -3

m Drift Grounding Change (%@ Oil Volume at Risk Change (%)Oil Outflow Change (%)




Changes by
zone for an
ERTV in Roc

Harborc
Drift
Groundings

1 Data is from Table A2 (
2 Data is from Table A1 (
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Changes by
zone for an
ERTV in Roc

Harborc
Ol Outflow

1 Data is from Table A6 (
2 Data is from Table A5 (
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Changes by
zone for an
ERTV In Sidn

G
Drift
Groundings

1 Data is from Table A2 (
2 Data is from Table A1 (

Percentage reduction in risk
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Percentage Reduction
Change in Drift Groundings for a Sidney ERTV

Strait of Georgia -  Strait of Georgia - Western Strait of Juan
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Zones with a risk reduction from a Sidney ERTV
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Changes by
zone for an
ERTV In Sidn

C
OIll Volume a

Risk

1 Data is from Table A4 (
2 Data is from Table A3 (

Percentage reduction in risk

Haro Strait and
Boundary Pass

Percentage Reduction
Change in Oil Volume at Risk for a Sidney ERTV
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Changes by
zone for an
ERTV In Sidn

C
OIl Outflow

1 Data is from Table A6 (
2 Data is from Table A5 (

Percentage reduction in risk
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How tug escort requirements affect utility of ERTV locat

Different tug escort requirements produce

different distributions of potential tugs of
opportunity.

Do tug escort scenarios change which ERTV

location provided the highest oil spill risk
reduction benefit?

A Roche Harbor remains the most beneficial

Anacortes
Port Townsen
Port Angeles
Deltaport
Victoria
Sidney

Roche Harbor

-3 -2.5 -2 -1.5 -1 -0.5 0)
ERTV location regarc“ess of tug escort Percentage Reduction in Drift Grounding
scenario. Scenario 3 W Scenario 2 ® Scenario 1
— ANacortes -t ANacortes
e Deltaport ————— POrt Townsen
—mmmn POrt Townsen( - IEESSTmn _ POr't Angeles
— I PoOrt Angeles —lEEEE—— Deltaport
——EEee—— OidNEY ——— VICtOria
—lEEE——— Victoria e OIdNEY
e TS ROche Harbor e e ROChe Harbor
-2.5 -2 -1.5 -1 -0.5 0) -3 -2.5 -2 -1.5 -1 -0.5 0)

Percentage Reduction in Oil Volume at Risk

Scenario 3 E Scenario 2 ® Scenario 1

Percentage Reduction in Oil Outflow

Scenario 3 B Scenario 2 ® Scenario 1




How exclusion of tugs of opportunity affects utility of ERTV locatio

We also evaluated each ERTV location
without allowing tugs of opportunity to
Intervene.

A We found that Roche Harbor remains the
most beneficial location for an ERTV, with
or without the potential for tugs of
opportunity to intervene.

Credit:Sherwood411Source: https://www.flickr.com/photos/sherwood411/7983287293

27

i



